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(57) [KM] 

*S#;ic*#*«»fc*5^T. *WE#*«W«[i. TIE 
(1) ; 

(R 1 O) 3 P=N-S0 2 -R 2 (1) 

{*«t», r 1 tt^py^i^-etftinr^rt) £^ 

T^ttxt^ftS ; CH3-( OCH2 CH2 ) n-(nll 
1-5 Sr*H") £tj*U R 2 li^py^ti 



-1- 



(R 1 O) 3 P = N-S02 - 

pyyi^-tfft^nt^rt <t^^i ; ch3-( 

OCH2 CH2)n - (nil 1 ~5(^»^tc ) £^ 
L> R z tt^ny^lg^^aglSttT^XtJit^iR* 
1 — 1 2<DTfr* * _ X tt/ \* ^ ^JIW> T * is 

KBfMk4**S»K i -T 3 £ i «r W» 1 ~~ 3 

[0 0 0 1] 

±**5rtdStU*« BB*T * t 6 fc 

[0 0 0 2] 

[0003] v^vj*mMxtev^VJ*4*>~&nM 



(2) 4*BH2 001-338682 

2 

*^5*7K®«^m^*5^T, SftE**tt«*fttt. TIE 
-«5£ (1) ; 

-R2 (1) 

i PFe iSflfSitrfefcO)^ JfcRW««2£fci*<* « 

10 [0 0 0 4] 

& « * * fc>nx ^ * a*. ^ ^ r hoe* 

[0 0 0 5] r^J:5**7K*»«^#*«i*JUT. 

ilfrh7t:KP77> (THF) , 1, 3-5^-*y 

7;^/^T«lT, 2-yf/i^rh7t K077 
V (2Me-THF) . 4^f/U-K S-^ty^^ 
(4Me-DOXL) ^itT$^h$«^ (J. L 
Goldman, R. M. Mank, J.H.Young and V. R. Koch : J. Elect 
rochem. Soc.,127, p1461 (1980)h J ^;uy 

4 K^t*«*iR*Di-S*» (ffl^O 7 - 3 2 0 7 

[0 0 0 6] WBfl¥0 6 - 1 3 1 0 8t^iH 

40 li. #*«»«z:&«ft<B«»WJ:, 2 5*C»±«)** 
#3 0 0 c pBW^77f^#*:!if^$t 

iltt^^77fVRffls:|l (N P R 2 ) n (5t 
X^yylf^m^fcXteR 3 (P = N) n - PR4 W 

.50 [0 0 0 7] L^U** s b, ±SBOJ: 
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(Deo, K»«F-Ctt4*5t«W«^** s Sw9, 1M^> 

[ 0 0 0-8} -ttoT-, .«lKlr^a*^HIw*5l^ 

(R 1 O) 3 P=N-S02 - 

i-io <oiB«ttXtt^(S«^r^^/uKxf4/N 
py^iS^TB^^^-C^rt J:i*^S ; CHa-( 
OCH2 CH2)n - (nt41 — 5C0^^^r^i- o ) £^ 
U R 2 (4^a^V^-ratft$tuTV>-CtJ:V^9R» 
1 ~1 2COT/^^r/vS, Xtt^n^iR^K TVl^ '> 

SXi4£*i?tik 1~4 or/u^St?«*$ttTv^-c t ct 

[0011] 

14. flifE-Jft* (1) t«Sn6*^77^>1W#i 

[0012] *»w^*3v^T, flME-iftse (D 
^^^^r-tf^W**^**. R 1 f4s jR^ttl-l 
0<0iC«tt*>6tS4^tt*oryi"¥^a. ^yyj^ 
T*«*$nfe«3B»l-l 0^iE^fc4V>f4^llS«^ 
T/U^-/^ &5£<£)S ; CH3-( OCH2 CH2)n - 

(nf4l -btDmrnZ^-to ) > ^li^KI^oyy 

rfc^o ooi«*«fc6iM4»tt«^r/u 

*-/uS£LT(4. #l;itf, y^A-S> ^^is ri-Zf 

n-7^S> << y^>/US*#*lf feftS. B& 
t^p^yl^i Ltd WriWBSttftv^s, 

[0 0 13] flfrlE— (i) r-^$ix6^^^r^^ 

PX5 +H2 N-SO2-R 2 ->X3 
-tt* (2) 



[0 0 0 9] 

J8W#fef4*«*W*:tTofctt*, #N*«»«««ffli«>« 
mmz.*/i'*~/\'m* : &irz>¥fj£<D*x y r * yR»ff 

£^£^^(4. iBJK^fflSttHx «K:iK»*tt::fc^"C 
[0 0 1 0] 1-#fc>*>. #389114* jE«t, 

TIE-f&5£ ( 1 ) ; 
- R 2 (1) 

(4. fiMRJSl~l 2 ^P^yi^tllS 
SilfcW** 1-12 ©7^^;vl, 

[0 0 14] 2(07/U^ii LTI4, #1 

y^g. ^fvvS, n-/Pt>S, -ry^o 

fcVUS, n-T'f/H^ -fy^^S> sec-y^/U 
g v n-^^y/^ ^y— =¥iy/>g. n-— T^W* 

n-^f/^ >fyt^f^s> n-fy^ls 

MK^W* L<* U<i47^/^iS J ?-T^4 0 
r^n^v-^ai^/l/S^ LX<4, y h^rvO^^/K ^ 

R2 Ll'***: xfyuS, yfvuSfcifO 

K*lftl— 4(0(6:iRr^^S, hU7/vtn>f/v 

if n ^^JS^-T-SfBX^fflS^BSl $ titifptm 
tl~4(D7/^i, 7x^/l^I s ^D^^'C- 

tiit y * y>fb £ n/c y ^/uS "CB& S ix 

7 7/UtP7x^;Vl, i/7/UtP7x^l^ffil 

[0015] *^»*«naHtt* (i) 

VKfE* (II) JcJ:6*feds**f ^4x5 0 
[0016] 

P = N— SO2-R 2 (I) 
-flS^C (3) 
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£>6 0 ) * 
X3 P = N- SO2-R 2 +R'-OM 
WIE-««; (3) -«« (4) 
(st*. Mtt7^*!l4«:»U R' &tfR 2 ttflttfiS 

kiwi:. ) 

[0 0 18] i-ftfc>*>. -kEEJC* (l)^^o^T, -« 
* (3) t'$^^^y»^7rf^S*ll 

/^y^p^/t^^r s k (— (2) <oit& 

ft) i^aWa^TRJSS^rt^J:!?**^**^ 

t> k (— (2) (Dit^m <D*/utt& s a»o. 

9 — 1. 3. L< 111. 0 — 1. 1 t*> 0. EJCiB. 

2B*ffltfc* Q RJ£@£££: LTtex 
tot, ^o^ett^t^T-fcntfWt-ftOPfiStt*^^ 
#x #!l;ttfx h/U3i>\ -O'ifr^o^SiK 
«{fc**«. Tirh-hy/K /d^F!I/^ = 

MTkTf&ik* s ?i'>'. ^pp^vAf^pT/w^y 

T h7t Kp7 7>v i/t^rfy^^-T^S^ 

[0 0 19] tBRe*(ll) fc:*5^T* 

(1) t«S*l**^77^^IW#H ^ D 

yyft*^7 7f^R*# (3) (Dit&m t 
(4) (Dit^m **ai»i«+ 

yy<k*^77^vRi* (-»^; (3) oft-frft) \z 

^t67/^7-hi (— «* (4) <Dik<&®) <D=ZJV 
Jtti\ ii«2. 0~4. 5,»^L<te2. 7-3. 3 
t«>»9. aSr&gte. M-2 0-4 0t, »*L<« 
0-20U RJftBfflBf** ii^2 — 12» »£L< 
|*3~6«MBt*>*. RJC*tttLTtt. /^^^k* 
^ 7 7 if i: 7^ =" 7 - hg^S»t# , Ti^o^F 

[0 0 2 0] ffi 

^(6HtfcfttfSIL£;t#<. 0«;Ltfy >»3l*tvK 

^ g$3i ^ ^ y u ^ st*Rtt{ •t»fflt*:kfcti 

[0021] **w^*7jc««fK««io«»?«^tt, m 



* [0 0 17] 

-> (R 1 O) 3 P=N-S0 2 R 2 (ID 
ME-feS ( 1 ) 

tt**y 7 h u 

P7^ h>> 2-^Wh7t Ko77^ v^fvl' 
*/U3fc*->h\ 1, 3~v/«y7^ */Usfr?:^ ^ 

tf-K-1 , 2 -K^f >\ rh7t Kp7 

7^ ^Ptvy^-7K*-K ^^u>^7— 
hx ^UV'*— k */KAT^ Kx v^^vu* 
;VJ\7 xY\ Tir h n h y /k ~ h o y * V, ffige^ f- 

^/u^^v. 3 -^/u- 2 :/y 
^— ^ M\&m ^ * M\&*to a* # *f *u - tt e> i* 

iiXli2«^±tffl^^5o 
20 [0 0 2 2] tWiash^^r^vUIW^E^W'&tt^ * 
7k«»«*, *a^*l-LT, a«0. l-80v/v 

teJSCTfflBWSM- 5o BP*>x WE-K* (1) t 
50 0 . 1 ~ 2 0 v / v %, L < f* 0 . 1 - 1 0 v / v 

# 14 £ |pj ± $ ^ 6 r. t ^ a * 6 o 

[0 0 2 3] ^fc. 

mffioWES^jkSr^j-rs**^!*, a* i-8 
o v / v %. ff*L<nio-4o-v/v <t -r 

ai^c4r«3ft»J-r*^^+^ttt*<, — 8 0v/v% 

40 ffi»tO«ffl^S3t^T«»tttB* s «Ti"5«lftdS*>9» 

[0 0 2 4] IttEftMKCMS^d J f A*i L 

0llx.tf, LiClCU , LiCK LiBr, L 
i K LiBF4. LiPFe. L i CF3 SO3. L 
i AsFe . L i A 1 C 1 4 x LiB (Ce He ) 4 > 
CF3 SO3 Lix LiSbFex L i B10C 1 io s L 
iSife x L i N (SO2 CFs ) 2 , L i C (SO 

2 cf3 ) 2 x i&mmMiWtfi^tf^&y^v^ 



-A- 




7 

mmiKe^MLXO. l~3-e/K #£L<teO. 5 
[0 0 2 5] **IB^^7Ka«P*ft««lOlWSP«^«, » 

£AJ^ N ztfy zx^U^/U=i — yK t'u— A\ 2-^ h 

iffory-/Wk^*, ^t^f^^yj'^ 

[0 0 2 6] *«igo^*«»«m?&OjE«tt, IES^ 

0Sx.tfs V2 05 . V3 Ol3, V 6 Oi3, Mn 
02 . M0O3 ^(D^mWtit^i. LiCo02 . L i N 
i02 N LiMn2 04 N LiMn02. L i F e O2 % 
V?-$J±t. Co, Ni, Mn, F e. V N Mo. Cu 
&Z>* Z n t*0®f£&jRa* biBfiixfc 2 m£X-t<D ])?-$J± 

^»4*^SS*DjSpJdS»JpStt^:t^x TiS2 N Mo 
S2 N FeS2 . Nb S2^ftJRWfb«U sKy tfo— /V 

<D*imtt#!;^-s iwa*a s ^f<b*u rax y 

^ * AJRIfefl4lfe fcffl v n -5 Z t tm* U v \ 
[0 0 2 7] *»W^^7K«»fK«?&o*ffirt, 

^HMi^^^t^ mfcti. 

IS^CO-g^ Ag2 O, T i O2 x Fe2 O3 , Mg 
V2 Os > NiO, CuO. Z n (X M02 O3 . 
In2 Os % SnCK Sn02 , SnSi03 , In2 
Sn2 O7 m<Dt£&1t<Dlgi&Mktas «BMk«*±*t 

Ltcmmnmim. m2m. mi zm. mi 4m. mi 
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8 

;/? [0028] E«-a*jatf*s-fr*j^)«fi*#j^tt, » 
4b£*3 r s ft^t*fi*tttt , »"e*>iitfW-H3l * *t* 

jjfy^/^py k. /fy t^/vfoy k>. r 

(E P DM) % ^WtEPDM, ^fl'^^ 

m^=rA x /f UT'^^xy, ^^^rfi,,, ^yxfi/y 

30 [0029] ^-<7-<tLTii. «fiS;$nfeB;?aic*5tN 
•7^^/-Ky^-> K**4ro«**s*{f feix 

[0 0 3 0] *»W<D*tKI1*F««*{-*5^ n "C, ±SBL 

&tt I- J: 5 m fit (O M *& * SS C r fc & T- # 5 Ac tf># * L 
i\ t/^-^-iLTIl ^yr h77;ut 

pxf uy x ^y/oei/y, dfy^^-u^o-frfiRW 

(Cff$ 2 0-5 O/imlg^^D Ifl/yXli^yi 

[0031] ^w^^ftWftm^o-t^ft&^WfiKffl 
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[0032] &&w(D07kmBi&'mmtes ^mmm*^ 
r-tf u mMm^ft-t z^m-sz^i 

er<t^tb^^o m^mmm*. mizo. 1- 

2 0 v/v%, L< 1*0. 1-10 v/v%G9'># 

t£&&\tmrLZ>o Hfcr ^7Kmfl¥^^> 1-8 O.v . 

/v%, ff*L<ttio-4 0v/v%wBim m 

[0 0 3 3] 

««2«S:f+*t^EgP7 7^="^jEia^y >4 6. 6g 
(0. 2 2 4-=e/i0 s * * l^/Uafc^TS K2 1. 3 g 
(0. 2 2 , E7Kh;^>6 2. 9gWTH 

F0. 2 g ^tt^ S*#H«Tx Sifit? 2 B#WJRtS 

(0. 6 9 5W) WWTHF 2 3 3. 5 g £r{±i£ 
^ x ft^^ v?xf 1/ y ^ ]j n -y^ ; ^ f yux-r^ 
13 6. 9g (1. 13^) &«TU i/^U^Jf 
y yu^ey >^vnn— r^7^3 7- h^££rE^M 

7 7/7>;V*n;M^y5 1. 6g (0. 2 2 4^) 
£ h/i^n>-2 2 5.6 g£f±&^ aSR#BSl*T% fltr 
lET^KLfc^^U^^y /U^-y y ^/l^n— vvu 
(^7;^7-hM (0. 6 9 5^) £^J&^I*]<7)r& 

5Et-. lOWTtl. 5WIW«»T^KlC**fc. S 
lC#£Tf£* ftKT-fftUfco ft^r, «i8U ^>«*^ 

Tx /Mfctf>*»it3 7. 7g (IR*8 3. 1%) 

/c 0 tc^^tWx 1 H-NMR, 31 P-NMR, MASS 

at/ 1 Riwj: vmitLtztzz. mi\^istcx/\'*=- 

fttz 0 

[0 0 3 4] ([p^T 5 — 

• 7Eift##r : rai^st : Ci6H36NOii P S (#T-»481. 
1 ) ir*fri-5 

H-IMt ; C ; 39. 94%, H ; 7. 54% , N ; 2. 91% , S ; 6. 
66% 

mmm ; c : 39. 71%, h ; s. 01% , n ; 2. 89% , s ; 6. 

86% 




(6) 4#B8 2001-338682 

JO 

- 1 H-NMR (ppm.CDCIa ) 6 ; 3. 01 (d, 3H), 3.40 
(m,9H), 3. 53(m,6H), 3. 65(m,6H), 3.74(m,6H), 4.37( 
m, 6H) 

• 3I P-NMR (ppm.CDCh ) 6 ; — 1. 81 (m) 

• IR ; v (KBr ) cm" 1 ; 2882, 1455, 1328, 1220, 
1143, 1111 

• MAS S (FAB ) m/z ;482(M +H) ♦ 

[0 0 3 5] #%l?i|2 (*^7 7 f^I#B(DW) 
««M««:WtfcEP7 9^ = ^3Je^y >3 1. 4g 
JO (0. 1 5 l-=e/>) , -<yf y^;wty7^ K23. 6 
g (0. 15 0^u) , Mh;^>74; 31OTT 
H F 1 . 0 g SrttiM^ *fi"C 2 . 5 i*BBSU*T^Kfl? 
hy^D D/t777/^^ /< ^^4 2 . 

5g^c or*9 6. 9%) o mwm*ttrtfcwn7 

7X=*\Z7l<Lmik1- h y <7^1 7. 9g (0. 4 4 9^ 
/U) at/lft*THF 15 3. 3 g£tt&^x &^"t\ ^ 

f i/y^y3-;Ry>f;n-7^58. 2 g (o. 
7 6 4^u) ^ifl, xfuy^y^-wy^f^ 

yWP/fcrz/V <>-if V4 2. 6 9 g (0. 14 6^) t 
h;uxyi4 5. lg?rtt^ li#l^T% WE 
T-MHUfcif v^y /i^ey y fvi^— tjWT 
ju^y—hmftl (0. 4 4 9^/u) *rKJC^P*l<0*BfiS: 
0-1 otl:«ftLftds?)«Tlfc, «T#*T^, IE 

^yt«lt^^f:taiMl, Jft*LT* * 
^f/l/*^S4 7. lg (IR*7 8. 4%) £*#fc 0 7C 
mftffi. 1 H-NMR, 31 P-NMR, MASSRt/I 

-5 * ^7 7 *^ ^Bt Wfr B T'^:t J&SfttS $ tlf Zo 

[0 0 3 6] mfc*?—*) 

. : »5S^:Ci5H2eN08 PS (5^*411.3 

) fctti"* 

tt*ffi ; C ; 43. 79%, H ; 6. 37% , N ; 3. 40% , S ; 7. 
70% 

mmm ; c ; 43. 71%, h ; 6. 59% , n ; 3. 54% , s ; 8. 
02% 

40 - 1 H-NMR (ppm , CDC 1 3 ) 6 ;3.35(s,9H), 3.58 
(m,6H), 4.32(m,6H), 7.47(m,3H), 7. 96(m,2H) 
.31 p-NMR (ppm , CDCb ) 6 ; -2. 01 (m) 

• I R ; v (KBr ) cm" 1 v ; 2890, 2824, 1447, 1370, 
1203, 1155, 1133 

• MAS S (FAB ) m/z ;412(M +H) + 

[0 0 3 7]^JtaF'J3 (/t7>77fy^S*C^W 
JJH*«4:W-»+fcBgP7 5^=i^3Mfty >4 6. 2g 
(0. 2 2 2^^) , 4 -7 Jl>'*u^S J &>*J\'7frls7 
> K3 9. lg (0. 22 2^e/u) , 7h7t Kn77 
50 >8. 0 gRt>* h/^> 2 5 0m 1 ^rtt^x 
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«*-C2B#IHk M-CRffiS-frfc, &CI&Tm. SHE* 
{g^L, N- 4 -^/l^n^^i?^*^*— /P- p, 
P, P-hHDD^^77^>'66. Ig (l&¥9 
5. 6%) *r»fc. &l^T\ »ffl«*tt»fcEoP7 7 

— P, P, P— h y ^ n o^777^ ^6 0. Og 
(0. 19 3^) h7t Kn77>2 5 0mL^ 

— y^vuji — r^7^^7- hit* (0. 6 3 

BbkUT, ^/WttO»»7 5. 2g (ljX¥7 
8. 9%) *mz Q TtmWfT. 1 H-NMR. 31 P-N 
MR. MAS S&tfl RlzXVmfeLtzkZZ. $t 1 \Z 

[0 0 3 8] (IrI^t-*) 
5£*5^W : »3S^;Ci5H25FN08 PS (#^1:429.4 

) \z.»r& 

ftgffi ; C ; 41. 95%, H ; 5. 87% , N ; 3. 26% 
47% 

HaOfi ; C ; 42. 34%. H ; 6. 16% , N ; 3. 36% 
79% 

- 1 H-NMR (ppm , CDC 1 3 ) 5 ;3.24(s,9H), 3.45 
(m. 6H) ,4.17 (m. 6H) , 6. 99 On. 2H) , 7. 86ppm (m, 2H) 

• 31 P-NMR (ppm, CDC 1 3 ) 6 ;-2. 2(m) 

• I R ; v (KBr ) cnr 1 ; 2932 , 2890, 1591, 1494, 1 
371. 1280. 1218, 1150, 1039, 839 , 687 
MAS S (APC 1 ) m/z : 430(M +H) + 

[0 0 3 9] #%M4 (*^77*>«»#C«HM 
gjfi^Wlt fcK P 7 7^3 l^iSft D > 1 0 . 6g 

(0. 0 5 1 ^/l^) , 2, 4 — *s~7 frUm^ls^i >^JV 

^>7; Kio. o g (0. 05 2^e/i^) , r h 7 t K ; 



S ;7. 
S ; 7. 



72 



30 



*n^7>-l. 4gWh/^>10 0ml^tt^ t 
*8flES:S*U N-2, 4 

— yp-p, p, p-hU^np>t^77^>16. lg 
(W9 6. 2%) S:»fc 0 ft^T% tttfMt&ttttfcE 
oP77^^C±Etil/:N- 2, 4-^7;VtD^y 
■tfV^yUsfcn/U-p, P, p-h!l^.pn*777^y 
16. lg (0. 0 4 9 0^) i7h7tKP77> 

loomL^tt^ &%ffl2 tmm^^xmbtitz*- 

10 f l/y^j) 3-/^; y ^vi^r— t^<OT^^ y — h?S 
* (0. 16 0^ £, gSffHSStTN 0-5Tt 

fc*«Ji*:»*S. JtfbkLT. t^f/^Wl 7. 0 g 
(1R^7 7. 7%) «r»fc, 7ciR#tt\ 1 H-NMR. 
31 P — NMR, MAS SWI RlwJ: VmfclstcbZ. 

i|*Dt*^:i: £ tt fee 

[0 0 4 0] (IrJ^-*) 
2/) •5c»»W:»5Sa;Ci5H2 4F2 NOs PS (55-^*44 
7.4 ) lw*H-£ 

5.41% 



H 



H ; 5.48% . N ; 3. 16% 



ft JMt ; C ; 40. 27%. 
17% 

; C ; 40. 24%. 

54% 

• 1 H-NMR (ppm , CDC 1 3 ) 
(m,6H), 4.25(m,6H), 6.83(m,2H) 

• 31 P — NMR (ppm , CDC 1 3 ) 

• I R ; v (KBr ) cm" 1 ; 2893 , 
424, 1372, 1290, 1203, 
7 , 620 

MAS S (APC 1 ) m/z : 448 (M +H) 
[0 0 4 1 ] 



N ;3. 13% 



S ;7. 
S ; 7. 



6 ; 3.27(s, 9H). 3.51 
, 7.890n,1H) 
6 ; -2. 58 On) 
, 2825, 1603, 1485, 1 
1040 , 970 , 850 , 68 





—IBC&O) OR 1 


OR 2 


^77^>lSi#D 


CHj OCHa CHs OCHs CHs - 
CHaOCHjCHz- 
CHaOCHaCHa- 
CHj OCHs CHs - s 


A77M07xXM 
2. 4- V V P7x^H 



[0042] mmm 1 ~ 5 &t«t«« 1 

LiCo02 £r»fc 0 r^LiCoOz SrHffiSftHi 

itffli\ LiCo02 looiiraitiiM 

^LTTt^i/^y^SrlOlftffli, *£#SU£LT 



(EC + DEC) ;gOJ^p n p?±®9 fc, J6IE-e##«-C 
H»L^:*777^>R**A-DS:S2i:*UfcE^ 

50 «»(*:osfl:Sij'&sr^-r Q **yr^>mmw* 
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TtbtSE^Jl i UfCo ±E-Cf^j«Lfc«ftlcot^T, TIB 

*^^2(^b/c 0 
[0 0 4 3] (»«**&t/*«««S»*) ±PE®flE 
4. 3 V, T|5im/E2. 7V X »m«SIE0. 2 mA. % 
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